We introduce and study supra fuzzy α−regular spaces and we establish some relationships among them in this paper. We also study some other properties of these concepts and obtain their several features.
Introduction
The fundamental concept of a fuzzy set was introduced by Zadeh [1] in 1965 to provide a foundation for the development of many areas of knowledge. Chang [2] in 1968 and Lowen [3] in 1976 developed the theory of fuzzy topological spaces using fuzzy sets. In 1983, Mashhour [4] introduced supra topological spaces and studied s-continuous functions and s * -continuous functions. In 1987, Abd EL-Monsef [5] introduced the fuzzy supra topological spaces and studied fuzzy supra continuous functions and characterized a number of basic concepts. A note on fuzzy regularity concepts was given by Ali [6] in 1990. In this paper, we study some features of regular spaces and obtain their certain characterizations in supra fuzzy topological spaces. As usual I = [0, 1] and I 1 = [0, 1). [2] : Let X be a non empty set and t be the collection of fuzzy sets in I X .
Then t is called a fuzzy topology on X if it satisfies the following conditions:
If t is a fuzzy topology on X, then the pair (X, t) is called a fuzzy topological space (fts, in short) and members of t are called t-open (or simply open ) fuzzy sets. If u is open fuzzy set, then the fuzzy sets of the form 1-u are called t-closed (or simply closed) fuzzy sets. Definition 1.4 [3] : Let X be a nonempty set and t be a collection of fuzzy sets in I X such
(iv) all constant fuzzy sets in X belong to t. Then t is called a fuzzy topology on X. Definition 1.5 [4] : Let X be a nonempty set. A subfamily t * of I X is said to be a supra topology on X if and only if
Then the pair (X, t * ) is called a supra fuzzy topological spaces. The elements of t * are called supra open sets in (X, tthe usual product of X α 's and let π α : X→ X α be the projection. Further, assume that each X α is a supra fuzzy topological space with supra fuzzy topology t * α . Now the supra fuzzy topology generated by { π α
α , α ∈ Λ } as a sub basis, is called the product supra fuzzy topology on X. Thus if w is a basis element in the product, then there exist
Definition 1.11 [5] : Let (X, T) be a topological space and T * be associated supra topology 
Theorem 2.2: Let (X, t) be a fuzzy topological space and t * be associated supra topology with t. Then the following implications are true:
Also, these can be shown in a diagram as follows:
is α -SFR (iv). In the same way, we can prove that
Now, we give some examples to show the non implication among α-
and v(y)=1. Consider the supra fuzzy topology t * on X generated by {0, u, v, 1, constants}.
Then for w =1-u and α = 0.7, we see that (
Consider the supra fuzzy topology t * on X generated by {0, u, v, 1, Constants}.
Then for w =1-u and α=0.5, we see that ( X , t * ) is α -SFR(iii) and (X, t * ) is α -SFR(iv),
Example 2.5:
Consider the supra fuzzy topology t * on X generated by {0 , u , v, w, 1 , Constants}. Then for α = 0.6 and p = 1 -w , it is seen that (X , t * ) is
This completes the proof. Theorem 2.6: If α, β ∈ t * with 0 ≤ α ≤ β < 1, then
Proof. Suppose that (X, t * ) is α -SFR (i). We have to prove that (X, t
Consider the supra fuzzy topology t * on X generated by {0, u, v,1, constants }.
Then for w=1-u, α=0.8, β=0.6. We see that (
In the same way, we can prove that 
Hence it is clear that (X, I 0 (t * ) ) is Regular.
Example 2.9:
Let X ={ x, y }, u ,v∈I X ,
where u, v are defined by u(x)=0.8, u(y)=0, v(x)=0
and v(y) =1, consider the supra fuzzy topological space t * on X generated by 
Theorem 2.11: Let (X, t * ) be a supra fuzzy topological space and A ⊆ X and 
The proofs of (b), (c) and (d) are similar.
Theorem 2.12: Let (X, T) be a topological space and T * be associated supra topology with T. Consider the following statements:
Then the following statements are true:
(a) (1) implies (2) implies (3) implies (5) implies (1), (2) implies (4) implies (5) implies (1).
Proof. First, suppose that (X, T * ) be regular space. We shall prove that (X, ω (T * )) is α -SFR (i). Let w be a closed supra fuzzy set in ω (T * ) and x ∈ X such that w(x) < 1, then w c ∈ω (T * ) and w c (x) > 0. Now we have ( w c ) - 
We can easily show that (2) implies (3), (3) implies (5), (2) implies (4), (4) implies (5). We therefore prove that (5) 
, and 
c as f is continuous and x ∈ X such that f(x) = p as f is one-one and onto. Hence
Similarly (b), (c) and (d) can be proved.
Remark: Every homeomorphic image of α−regular space is also α−regular Theorem 2.14: Let (X, t * ) and (Y, s * ) be two supra fuzzy topological spaces and f : X →Y be a continuous, one-one, onto and closed map then,
Proof. Suppose (Y, s * ) be α -SFR (i). For w ∈ (t * ) c and x ∈ X with w(x) < 1 , then (u ∩ v) ≤ α as u ∩ v ≤ α . Now we observe that there exist f -1 (u), f -1 (v) ∈ t * such that f -1 (u) (x) = 1, f -1 (v) (q) = 1, q ∈ w -1 {1} and
Similarly, (b), (c) and (d) can be proved.
Remark: Every inverse homeomorphic image of α−regular space is also α−regular.
Now we recall the following diagrams from refs. [11] , [12] and [13] , respectively: (ii) (X, t * ) is an α -SFR (iv) + α -T 0 (ii) ⇒ α -T 2 (ii) ⇒α -T 1 (ii).
Proof:
The proof is easy.
